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Abstract 

Following [1] and [2], we discuss the Picard-Fuchs equation for the super Landau-Ginsburg mirror to 
the super-Calabi-Yau in WCP^^'^^ [1, 1, 1, 3|1, 5], (using techniques of [3, 4]) Meijer basis of solutions and 
monodromies (at 0,1 and oo) in the large and small complex structure limits, as well as obtain the mir- 
ror hypersurface, which in the large Kahler limit, turns out to be either a bidegree-(6,6) hypersurface in 
WCP(3|i) [1, 1, 1, 2] X WCP(^li) [1, 1|6] or a (Zg-singular) bidegree-(6,12) hypersurface in WCP(^I^) [1, 1, 2, 6|6] x 
WCP(ili)[l,l|6]. 

Introduction 

periods are the building blocks, e.g., for getting the prepotential (and hence the Kahler potential and the 
Jkawa coupling) in A/" = 2 type II theories compactified on a Calabi-Yau, and the superpotential for A/" = 1 
tjipe // compactifications in the presence of (RR) fluxes. It is in this regard that the Picard-Fuchs equation 
gSjisfied by the periods, become quite important. Also, traversing non-trivial loops in the complex structure 
iwduli space of type IIB on a Calabi-Yau mirror to the one on the type II A side, corresponds to shifting of 
Kahler moduli in the Kahler moduli space on the type II A side. This results in mixing of flux numbers 
corresponding to RR fluxes on the type II A side, implying thereby that dimensions of cycles on the type II A 
side, loose their meaning. The mixing matrix for the flux numbers is given by the monodromy matrix. It hence 
becomes important to evaluate the same. 

In the context of generalizing mirror symmetry to include rigid manifolds, it was conjectured in [6] that the 
mirrors for the same are given by supermanifolds. Further, in the past couple of years, supermanifolds have 
been shown to be relevant to open/closed string dualities [5]. 

In this paper, we study some algebraic geometric aspects of a supermanifold in a super weighted complex 
projective space free of any potential orbifold singularities. In section 1, based on techniques developed in [1] 
in the context of supermanifolds and [3, 4] regarding evaluation of Meijer basis for the periods as solutions to 
the Picard-Fuchs equation, we obtain the Super Picard-Fuchs equation for the mirror to a super Calabi-Yau 
and the periods for the same, both in the large and small complex structure limits. We further discuss the 
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monodromies at 0,1 and oo (using again techniques developed in [3, 4]). In section 2, we obtain the mirror 
hyerpsurface involving supermanifolds which are not super Calabi-Yau's. 



2 Super Picard-Fuchs Equation, Meijer basis for periods and Mon- 
odromies 

In this section, we discuss the super Picard-Puchs equation for the super Landau-Ginsburg mirror to the super- 
Calabi-Yau in WCP^^I^^fl, 1, 1, 3|1, 5], (using techniques of [3, 4]) Meijer basis of solutions and monodromies in 
the large and small complex structure limits. 



2.1 The Periods 

As shown in [4], the gauged linear sigma model corresponding to the supermanifold WCP^^'^^[1, 1, 1, 3|1, 5] 
consists of four chiral supcrficlds $-^=0,1,2.3 .-^^^^^ fcrmionic supcrficlds 0-^='^'^ satisfying the D-term constraint: 
|$0|2 |$i|2 _|_ |$2|2 _|_ 3|$3|2 _|_ |@0|2 _|_ 5|@i|2 = T\ic miiior Super Landau-Ginsburg model is given in terms 
of four twisted chiral superfields y^=0'i'2>3 (mirror to the four $^'s), two more twisted chiral superfields X^^^'^ 
(mirror to the two O^'s), and two sets of fermionic superfields 77^"°'^ and satisfying the mirror constraint: 

y° + + y2 + 3^3 - SX^ = t. The periods can be expressed as: 

3 1 3 1 

n(i) = / n t^y' n dX'dr]'dx'e^'=^'~'''^^'j=o'~'''^''+'^'^'^5{Y. Q'Y' - ^ - t), (1) 

7=0 J=0 /=0 J=0 

where Q^'^'^'^ = (1, 1, 1, 3) and q^'^ = (1, 5). In the spirit of [2], consider now: 

.31 3 / 1 J 1 J 3 1 

U{t) = / n n dX'^dr)'^dx'^e^i=o^^'~'' +Ej=o'^J^-'' +E^=o^-'' v'x's{J^ Q'Y' - J2 1^ - t)- (2) 

/=0 J=0 7=0 J=0 

The deformations //^'s and v^^s can be absorbed into shifting the Kahler parameter t to t' — t — ^?7.^ ^°^^|^5^^ ^ . 
One can then see that one gets the following Super Picard-Fuchs equation: 



By noticing: 



one gets the following: 



diiodi^idi^2di4 dvodv{ 



a ^ d a « d 

- I[i-Q'i,-^l 4^- n(/:^-0, (4) 



dy.f tJ; ' ^ dt' " dvf tJ-o dt' 



-i.)^n(-3i;-)n(0^e-An(5|.-.)n(0. (5) 
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Further, setting e 



and by replacing hy z (noticing that = is scale invariant), one gets the 



final form of the Picard-Fuchs equation: 

A^(A, - 1)(A, - ^)n(^) = zAl n(A, + ^)n(^). 

Comparing 6 with the following equation for the generalized hypergeometric functions: 

q 



(6) 



A, n(A. + A - 1) - ^ n (^^ + ^j) 

i=i j=i 



U{z) = 0, 



(7) 



the solution to which is given by 6-^5 







{z). 



12 3 4 
5 5 5 5 

From the above solution, following [3], the Meijer basis of solutions is obtained using properties of pFg and 
the Meijer function 7: 



pJ- q 



Q.\ 0L2 0^3 

Hi ii2 Ps 





■a A 


hi. 


-bB 


Ci. 


■cc 


di. 


.Ad 




ai.. 






Ci. 


(1- 


6,). 


■Cc 



.... ^ I 

bi..bj...bB 



nr=ir(A 






ai. 






A. 





ai...(l - 


di)...aA 


bi...bB 


Ci.. 




di...di...dD , 



[—z^ where 



D 



(8) 



where a hat implies that the corresponding entry is missing, satisfy the same equation. Now, one would mimick 
the symplectic structure for bosonic manifolds, for supermanifolds as well, and construct the following column 
period vector: 

/ ^0 \ 



n{z) 



F2 

\z' J 

Now, to get an infinite series expansion in 2 for |2;| < 1 as well as \z\ > 1, one uses the following 



(9) 



ai. 


■a A 


61. ..6b 


Ci. 


■Cc 


di...df) 



- — : / ds 



ntir(a,-s) uf=ir{bj + s 



27^^ A nk=i^{ck-s)Ui=iT{di + s 



(10) 



where the contour 7 lies to the right of:s + bj = —m G Z~ U {0} and to the left of: — s = —m G U {0}. 

This, \z\ « 1 and \z\ » 1 can be dealt with equal ease by suitable deformations of the contour (Sec [3, 4]). 
Additionally, instead of performing parametric differentiation of infinite series to get the /n-terms, one get the 
same (for the large complex structure limit: |^| < 1) by evaluation of the residue at s = in the Mellin-Barnes 
contour integral in (10) as is done explicitly to evaluate the six integrals. 
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The guiding principle is that of the six solutions to IT, one should generate solutions in which one gets {Inz)^ , 
P = 0, ...,3 and one can then identify terms independent of Inz with Z^, three {Inz) terms with Z^'^'^, three 
(Inz)^-^ terms with -^1,2,3 = girxs, and finally (Inz)^-^ term with Fq = 

One (non-unique) choice of solutions for 11(2;) is given below: 



/ 







i ^ ^ ^ 
^^5555 



1 1 



TT" 

3 3 

i ^ ^ ^ 



111 



/ 



VT 



/ 



3 3 







2 3 4 
5 5 5 



111 ^ i 
3 3 






12 3 4 

5 5 5 5 


1 1 






V 5 5 



oft 



1 1 1 ^ i 

■^■^■^3 3 



J 



Fo 
Fi 
F2 

z' 
z^ 



(11) 



Using techniques of [3, 4], and defining (the polygamma function) ■4'{z) = one gets the following results: 



Fo 



n-a)fnifmm , r(-(f))^r(-(i))r(i)r(|)^ , r(-(f))^r(-(|))r(-(i))r(i)r(|)^ 



+ 



..r(-(3^))r(A)r(| 



3^2 



+ 



.tr(-(A))r(^)r(| 



2n2 



r(-(|))^r(-(|))r(-(f))r(-(i))r(t)^ r(-(|))^r(-(|))r(-(|))r(-(|))r(|) 



6n2 



-(- 



-( 



zl r(-(^)) r(-(A)) Tilf ' .1 r(-(i|)) r(-(^)) r(-(|)) 

r(-(|))^r(-(|))r(-(|))r(-(|))r( |)\ _ ^r(-(|))^r(-(|))r(-(f))r(-(|))r(|)^ 

.ir(-(i|))r(-(ii))r(-(|))^ 
r(-(|))^r(-(|))r(-(|))r(-(|))r(, 



^fr(-(i|))r(-(M))r(-(|))^ 



9n2 



z§r(-(f|))r(-(S))r(-(|))^ 



-) + •• 



kl-i) 



^nn_i „ r X , z r(|) r(|) r(|) r(|) (-4 + 27 + iog(;^) + ^|) - ^(|) + ^(j) + HI) - ^(|) + ^(|)) 
^ '^'^[6r(i)r(|) r(|)r(§) 

rCi) r(f ) r(^) (-4 + 27 + iog(;^) + ^(^) - ^(|) + V^f) + ^(f ) - ^(|) + H'j)) , 1 

i6r(|)r(|) ^-J' 

(12) 

where 

A" ^ r(^) r(^) r(^) r(^) (8 7^ + (iog(.))^ + ^(1) + V'(l)' - ^(1) ^ 

-3^(1)^(^)V3V;(^)V'(^K^(^)'-^'V'(^)-3V'(^)%(^H^ 
+6 V'(^) V'(^) ^(^) - 3 ^(^)%(^) - 6 ^(^) ^(^) ^(^) + 6 ^(^) ^(^^ ^ 

+3 V'(^) V'(^)'-3 V(^) V(^)V3 V'(^) V(^)V3 V'(^) V;(^)'-^(^)'+7r2^(^) + 3 V'(l)' V^(^)-6^(l) ^(i) V'(^) 

+3 ^(^) + 6 V^(l) V^(^) V'(^) - 6^(1) ^(^) ^(^) + 3^(^/ V'(^)6^(^) V'(^) ^(^) - 6 V'(^) V'(^) V'(^) 

+6V^(^)^(^)V^(^) + 3^(^)%(^)-6^(i)^(^)^(^) + 6V^(l)^(^^^ 
+3V'(^)%(^)+3^(^)^(^)'-3V'(i)^(^)%3^(^)^(^)% 
-V^(^)+V'(^) + ^(^)-^(^) + ^(^)) + 3(log(z)f (27+^(^)-V^(^) + ^^ 
-3 V'(^) V''(^)+3 V'(^) ^'(^)+3 V(^) V''(^)-3 V(^) ^'(^)+3^(^) V''! J)-3^(^) V''(^)+3 V(^) V''(^)-3 V'(^) V'(^) 
-3^(^)^'(^)+3^(^)^'(^)-3^(^)^'(^)+3^(^)^'(^)-3^ 
+3 V'(^) ^'(^)+3 V'(^) V''(^)-3 ^(^) ^'(^)+3 ^(^) ^'(^)+3 ^ 

+3^(^) i^'il) - 3 ^(^) V/(^) - 3^(^) ^'(^) + 3 V'(^) V''!^) - 3 V'(^) + 3 V'(l) - 3 V'(^) V^'(^) 

+3 V'(^) i^'i^) + 3 V'(^) V''!^) - 3^(^) ^'(^) + 3^(^) V^'l^) + 27 (tt^ + 3 (V'(i)' + V'(i)' + V'(^)' 
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+i;{^)\2i;{^)i;{^)+i^{^{-2ij{'^)i^{^)-2i;{^^ (^,(1) - - V^(^) + V^(^) - 

-v^'(^) + ^'(^) + ^'(^) - nl) + ^'(^))) + nl) - nl) + nl) + nl) - nl) + n^) - 2 rm 

It would be beneficial to understand how the above result (which is the most involved among all the periods) has 
been obtained. Prom the Mellin-Barnes integral representation of the function relevant to the Fq's evaluation, 
one sees that one has to evaluate the following contour integral: 

[r(i + .)pnL,r(t + .) 

The above contour integral can be evaluated using the method of residues as follows. One notices that the 
integrand has poles of order 4 at s = (relevant to \z\ « 1), of order 2 at s = m G Z+ and of order 1 at 
s + I = — m e Z~ (relevant to \z\ » 1). 
To evaluate the residue at s — 0, define: 

"''^' = ^ lr(i + .)PnLr(| + .) - 

To evaluate the residue, one needs to evaluate |^f2i(s)|s=o. Taking the derivative of the logarithm of f^i(s), 
one gets: 

Q'{s) = 01(5)^2(5), (15) 
where ^2(5) = -*(1 - s) + E5=i *(t + - E-=i *(| + + l^^- Similarly, using (15) 

VL'[{s) = VL^{s)[VL2{s)f + ^l^{s)VL'^{s), (16) 

where Q^(s) = *'(1 - s) + E5=i *'(t + «) - ELi *'(| + «)■ Finally, using (15), one gets: 

= Oi(s)[02(s)]^ + 30i(s)02(s)^^2(s) + ^^1 (5)02(5), (17) 

where Vt'^is) = \1/"(1 - s) + Ej=i *"(t + ~ Si=i *"(! + Putting everything together and expanding out 
the terms, one gets (12). 
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One can similarly evaluate the other components of the period vector, which are given below: 



r(-(i)rr(if r(|)r(|) ^r(-(f)rr(-(|))r(-(|))r(-(i))r(|)^ , r(-(|)rr(-(i))r(i)r(|) 



2\2 



4\3 



(-.)Hr(^)r(X)r(|) 



:-.)^r(-(i|))r(-(A))r(-(i)f 

3^^2- 



^ _ ^ r(-(|)rr(-(f))r(-(i))r(-(f))r(Z) ^ ^ r(-(^))^r(- 



r( 



(-.)Hr(-(3^))r(A)r(|f 

r0r(|) 



(-z)^r(-(^))r(-(^))r(-(|)) 



(-z)^r(-(A))r(^)r( 



2x3 



,r(-(|)f r(-(|))r(-(|))r(-(|))r(|), , r(-(|)f r(-(|))r(-(|))r(-(i))r( 



^)^r(-(i|))r(-(i|))r(-(|)) 



+ - 



+ 



.r(-(f)rr(-(|))r(-(|))r(-(|))r(|)^^__ 



:-^)^r(-(f|))r(-(g))r(-(|)f 



-.)^r(-(^))r(-(A))r(i) 



y 



2r(i)r( 



.r(|)r(|)r(|)r(|) 
r(|)r(f) ^ 



(.^r(^)r(f)r(f)r(^)) 
i6r(|)r(|) 



+ 



(18) 



where 

y 



1. 



-(r(^) r(^) r(^) r(l) (4f + (log(-z))^ + V'(^)' - 2 v^(l) V'(l) + v^(l)' + 2 ^^(-) ^(^ 
+^(^)% 2 V'(i) V'(^) - 2 ^(i) V'(^) + 2 V'(^) V'(^) + V^(^)' - 2 V'(^^ ^ 



-2V'(^)^(^) 



^(^)' + 2^(l)V^(^) 



2 ^(1) ^(^) + 2 ^(^) ^(^) + 2 ^(^) ^(^) - 2 ^(^) i^i^) + ^(^)' 



+47 (^(^) - V'(^) + ^(^) + V'(^) - ^(j) + H^)) + 2 iog(-^) (27 + ^(^) - + ^(j) + - V'(^) 
+V'(^)) + V^'(^) - i^'il) + ^'(^) + ^'(^) - ^'(^) + ^'(^))); 



r(-(|))'r(i)r(f)^ r(-(f))^r(-(i))r(i)r(|) , r(-(|))^r(-(|))r(-(i))r(|) 



z'i r(-(^)) r( A) r(|)=^ r(|) r{-{±)) r(^) r(f )^ r(|) ' zi r(-(^)) r(-(^)) r(i)^ r(|) 



2x3- 



1x3 



-( 



-( 



r(-(|))^r(-(|))r(-(|))r(J) 



-)- 



r(-(|))^r(-(|))r(-(|))r(|) 



zi r(-(i|)) r(-(i|)) r(-(f ))^ r(^) ^.1 r(-(i|)) r(-(i|)) r(-(|))^ r(f ) 

r(^(f)f r(-(i))r(-(|))r(|) 



) 



^^r(-(f|))r(-(i|))r(-(|))^r(f) 



) + ... 



oi\z\-i) 



+ 



z zr(i)r(f)r(|) , -(^^r(f )r(f )r(f )) 



+ 



+ 



2r(|)r(|) r(-(|))r(|)r(|) i6r(-(|))r(|)r( 



+ 



^(i-l^l), 



(19) 



where 



z ^ -(r(-) r(-) (4f + (iog(z))2 + V'(^) - 2^(-) ^(-) + V'(-) - 2 V'(^) V(r) + 2^(-) V(r) 
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+2 log(z) (2 7 - V'(^) + V'(^) + v(^) - V'(^) + 2 - v^'c^) + + nl) - nlm 



Zo = - 



. r(|)r(|)r(|)r(|) 
^ r(i)r(|) 

r(-(|))r(i)r(|f 



W{i-\z\) + 



r(|fr(|)r(f) 



3\3 



+ 



(-z)^r(-(^))r(A)r( 
r(-(|))r(-(|))r(-(i))r(|) 
(-;^)tr(-(^))r(-(^))r(if r(|f 



(-.)Hr(^)r(X)r(|fr(|f 
r(-(|))r(-(|))r(|)r(|) 
-.)tr(-(A))r(^)r(|f r(|f 
r(-(|))r(-(|))r(-(|))r(|) 
(-z)tr(-(i|))r(-(^))r(-(|)f r(^y 



r) 



+ -(■ 



r(-(i))r(-(t))r(-(|))r(|) 



+ - 



r(-(|))r(-(|))r(-(|))r(f) 



r(-(|))r(-(|))r(-(|))r(|^ 



r(-(i))r(-(S))r(-(|)fr( 



14n2 
5 / 



+ ... 



■^)^r(-(i|))r(-(i|))r(-(|)fr(ff 
^(1^1 - 1); (20) 



r(|) r(|) (2 7 + iog(-^) - ^(1) + ^(1) + - m + 2 



ra)r( 



)0{l-\z\ 



+ 



r(-(|))r(i)r(|f 



(-^)^r(-(^))r(A)r(|fr(|)r(|) 
r(-(f))r(-(|))r(i)r(f) 

'2\3 



+ 



r(-(|))r(-(f))r(-(i))r(|) 



i-z)-^ r(-( A)) r(^) r(|r r(J) r(|) (-^)^ r(-(4)) r(-(^)) r^r r(|) r(|) 



-( 



r(-(|))r(-(|))r(-(|))r(i) 
r(-(i|)) r(-(i|)) r(-(|)f r(^) r(f )• 
r(-(|))r(-(|))r(-(|))r(|) 
(-^)^ r(-(§)) r(-(§)) r(-(|)f r(f ) r(M) ■ 



r(-(|))r(-(|))r(-(|))r(|) 
(-^)t r(-(i|)) r(-(i|)) r(-(f )f r(f ) r(f )• 



+ ... 



o{\z\-iy, 



(21) 



^2 = 



-27 - log(-z) + ^(1) - 2^(1) + ^(1) - 2^(1) 



r(|)r(i) 



-^(l-|'S|) + 



r(-(|))r(i)r(|) 



-.)^r(-(A))r(^)r(|)^r(|)r(|)r(|) 



8 



:^))r(-(A))r(|fr(|)r(|)r( 
r(-(|))r(-(|))r(|) 



-^)^r(-(i|))r(-(i|))r( 



^)r(f) 



i-z)-^ r(-(f|)) r(-(i|)) r(-(|)r r(f ) r(f ) r(f ) ■ 



+ ... 



9{\z\-l). 



(22) 



Analogous to bosonic manifolds, one can make predictions about the world-sheet instanton contributions to the 
periods on the super gauged linear sigma model using the above results for the mirror Landau- Ginsburg model. 



2.2 Monodromies 

We now discuss monodromy for the mirror super Landau- Ginsburg model corresponding to the supermanifold 
considered in this paper. To discuss the same, the Picard-Fuchs equation can be written in the form[3, 4]: 



(A^ + EB.(^)A;)n(^) = o. 



(23) 



The Picard-Fuchs equation in the form written in (23) can alternatively be expressed as the following system 
of six linear differential equations: 

/ n(z) \ 
A^n(z) 
(A.)^n(^) 



V (A.)^n(z) j 



( 





1 







1 









V -Bi(^) -B2(^) 



\ / n(^) \ 

A.fl(;^) 

(A.)^n(^) 



-B5(^) j 



(24) 



V (A,)5fi(^) ; 



The matrix on the RHS of (24) is usually denoted by A{z). 

If the six solutions, n/=i_ ..^6}, are collected as a column vector n(z), then the constant monodromy matrix 
T for \z\ « 1 is defined by: 

n(e2"*z) = TU{z). (25) 
The basis for the space of solutions can be collected as the columns of the "fundamental matrix" ^{z) given by: 

$(z) = 56(^)^^^ (26) 

where 5*6(2;) and Rq are 6x6 matrices that single and multiple- valued respectively. Note that Bj(0) ^ 0, which 
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influences the monodromy properties. Also, 





( M^) ■ 























(27) 



implying that 



T 



(28) 

Now, writing z^ = e^'"^ = 1 + Rlnz + ]^{lnzY + and further noting that there are no terms of order higher 
than {InzY in n(-z) obtained above, implies that the matrix R must satisfy the property: i?™ = 0, m = 4, ...oo. 



Hence, T = e'^'''^* = 1 + 27rii?* + 



(2-KiY 



t\2 I (2T:iy 



2 y I g -(/?*) . Irrespective of whether or not the distinct eigenvalues 
of ^4(0) differ by integers, one has to evaluate 6^^^*^*^°^. The eigenvalues of ^4(0) of (32), are 0^, |, |, and hence 
four of the six eigenvalues differ by an integer (0). 

Now, the Picard-Fuchs equation (6) can be rewritten in the form (23), with the following values of Bj's: 



Bi = 0, B, 



-24z 



625(1 - z) 



-2z 



5(1 - z) 



, B4 



(1-^) 



, B5 = 



(l-z) ■ 



(29) 



Under the change of basis fi-{z) — > U.'{z) — M ^tl{z), and writing 11^(2;) = YH=oi^''^^y%i^) (^^^ [3])) one 
sees that 



n;(^) = E{lnz)%{z), 

i=0 

q'{z) = qiz){M-y, 

q>'(z) = $(z)(M-i)*, S'{z) = S{z){M-y, R! = M'R{M-^)K 
By choosing M such that <S"(0) = le, one gets 

r(0) = M(e2^^"^(°))*M-^ 

The matrix A(0) is given by: 



A(0) 



(30) 



(31) 



One can show, using Mathematica, that: 



/ 1 








\ 


1 














1 














1 














1 








-2 
9 


1 ) 


g2i7rA(0) 









(32) 



10 



1 2i7r 2f7r^ ^ 



-3 (837-864 +27 +540 i n+lGS 7r2+32 



1 







Vo 



2 i vr 2 ^2 TT^ 
1 2i7r 



16 

45-48 e~3- +3 e~3- +28 i 7r+8 \ 



.3) 3( 



1215-1296 +81 +756 i 7r+216 77^+32 



16 

63-72 e~3- +9 e~3- +36 i 7r+8 ^2 \ 



/ 2i TV 4 i TT 

-9 7-8e~3~+e~3~+4i 



8 

2 i TT 4 2 TT 

9 I 9-12e~3-+3e~3-+4i7r 



) 








1 





2 ?: 77 4 ? TT 



9 -1 + r 



-2eT- i-l+eS-j 



2in ( 2i TT \ 

3e 3 ( — 1 + 63 j 
e— (^-l + 2e— 



Writing the solution vector ftj as Ilj = J2'j=o{liT'Zy Qji (following the notation of [3]), one notes: 
Prom (33), one gets the following: 



iQ'mji = f, 0<{i,j)<3. 



(33) 



(34) 



^ log(^) i2sM! l2iM!:! 



Now, using Mathematica, one gets: 

^27 ^31-32 z3+z§j +270 log(z)+42 log(2)^+4 log(^)3^ 3 ^81 ^15-16 23+z§^ +378 log{2)+541og(2)^+41og(2)3^N 
16 

-9 ^45-48 23+3 23+14 log(2)+2 log(2)^ j 
8 

-9 ^7-8 2 3+2 3+2 log(2)^ 

4 

-3 ^3-423+23^ 



1 




log(z^ Mfl 
1 



2 

log(^) 



9 ^9 ^7-823+23^+18 log(2)+21og(2)2j 
8 

9 ^3 ^3-4 23+23^+2 log(2)^ 



(2 — Z^^ Z3 
-2 ^-1+23^ 23 



1 



Vo 

Then from the expression for z"^^^^ above, writing 

n=l 

where < i < 5, one gets: 

(9'(0))o. = /o.(0), 

(g'(0)),, = c°^ l<z<3, 4<j<5. 
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2 

3 (^—1 + Z3^ Z3 

(-1 + 2^3) z^ 



(35) 



(36) 
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One can show that the matrices q and q' are given as: 



/ %o Qoi Q02 Q03 ?04 ?05\ 

gio 911 qi2 gi4 gi5 




920 921 922 

V930 












and 



/I 








1 










1 

2 












(§1 

( 405 
V 8 

(f) 



-(f) 




/ 



243 \ 
16 * 

567 

8 
81 

8 

3 

4 



Finally, using q' = q{M~^ *), one gets 24 equations in 36 elements of M. Further constraints on the 36-24=12 
elements are M are expected to come by imposing the requirement {T"' — 1)"* = for some 71,171 E Z+ (See [3] 
and references therein). 

For \z\ » 1, the period vector can be written as Ilj = (Aij(oo)7rj, where ttj = z~i. One thus sees that the 
monodromy for uj is given by the matrix 



TJoo) 



using which the monodromy at 00, T'(oo), of the period vector can be determined from the equation: 

A(oo)T^(oo) = T(oo)A(oo). 

The matrix A{oo) is given by: 



/e 


— 2i7T 

5 




— 427r 

e 5 








\ 























—Gin 

e s 




-8i7r 

e 6 




V 











/ 



(37) 



A{oo) 



(An 


^12 


Ai3 


AiA 


A21 


A22 


A23 


A2i 





A32 




A3A 


A41 


A42 


Aa3 


A44 





A52 


A53 




I 





Am 


AqJ 



where 



r(-(i))^r(i)^r(|)r(|) 



r(-(f))'r(-(i))r(|)r(|)^ 



111 



r(^)r(S)r( 



4s2 



112 



r(-(3^))r(^)r( 



3n2 



A 



13 



r(-(|))'r(-(§))r(-(|))r(i)r(f)^ 



A 



14 



r(-(|))'r(-(|))r(-(|))r(-(|))r(|)^ 



12 



r(-(|)fr(ifr(f)r(|) _ r(-(f)f r(-(|))r(|)r(|f 

A->'>. -. : 



121 — Z77T——^r-Z7777?. ; ^22 



r(A)r(X)r(|r r(-(^))r(A)r(^ 



15^ V15^ V57 -V V 15// - V 15/ - V5; 

, r(-(|)fr(-(|))r(-(i))r(i)r(|) _ r(-(|)f r(-(j))r(-(|))r(-(i))r(|) 

^23 - — , , , , ^ „.os.S ' ^24 



r(-(4))r(^)r(r r(-(4))r(-(^))r(|) 

r(-(f)fr(i)r(|f _ r(-(|)f r(-(i))r(|)r(|) 
" r(-(^))r(A)r(ifr(|)' " v{-{^)m^)v{^ ' 



r(-(|)fr(-(f))r(-(i))r(|) ^ r(irr(f)r(L 

Ff _ 

^5' 



r(-(^)) r(-(^)) r(if r(|) ' r(^) r(^) r(|)^ r(|)^ ' 

" r(-(^))r(A)r(|fr(if' r(-(A))r(^)r(|f 
r(-(f))r(-(f))r(-(i))r(t) ^ r(-(|))r(i)r(-p^ 



r(-4)) r(-(^)) v{if v(ff ' r(-(^)) r(^) r(f r(|) r(|) ' 
r(-(|))r(- (i))r(|)r(|) r(-(|))r(-(|))r(-(i))r(|) 



r(-(^))r(^)r(|fr(|)r(|)' r(-(^))r(-(A))r(|f r(|)r(|)^ 
r(-(|))r(i)r(|) ^ r(-(|))r(-(i))r(|) 



r(-( A)) r(^) r(|)^ r(|) r(|) r(|) ' r(-(^)) t{-{^)) r(i)^ r(|) r(|) r(|) ' 

Using the argument of [3], one sees that the monodromy at 1 is related to the same at and oo by the 
relation: 

T(l) = fT(0)r T(oo). (38) 



3 The Mirror Hypersurface 

In this section, following [4] , we obtain the mirror hypersurface to the super Calabi-Yau in WCP^^'^^ [1 , 1 , 1 , 3 1 1 , 5] . 
To do so, we first integrate out X° to yield: 

ji{dY'dXHr^^dx'dYHWeT:U^-'''^^~^'^-^^^^^ (39) 

which after redefining e*x° as x° and introducing and via the definitions: Y^ — Y^-\-Y^ and — X^-\-Y^, 
and integrating out rp and y^: 

f\{dY'dX^dr^^dx'dY'e-'''-T.UQ'i^'+y')+^^'Exp[e-''\l + e-^'i=^^^^ 
1=1 1=1 

(40) 
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Defining A = e one gets: 



7=1 

which after the redefinitions: 



6 



e-'^ ^ ix,y,f, e-^^ ^ yl, e'^^ ^ e"^^ ^ xf, (42) 
gives the following mirror hypersurfacc after performing the A integral: 

1 + e'ylylyl + {x^f + yl + yl + x\ + ?7^x' = 0. (43) 

6 

One can rewrite (43) by defining xi = and xfr]^ as rj^ as: 

1 + eV^2'2/3 + yW + ?/2 + yl + + r/'x' = 0, (44) 
which in the limit t — oo, and appropriately shifting yi, gives: 

1 + t/i^^^O ^ ^6 ^ ^2 ^ ^1^1 ^ (45) 

or 

l + ylxl + yl + yl + r^\^^Q. (46) 

Interestingly, the mirror hypersurface (46) can be viewed either as 

(a) (assuming that the inhomogeneous coordinates Xi,Xi ^^^d yi, ?/2, 2/3, Vi ^^^6 to be thought of as the following 
ratio f^i fs"; f^i f^i ^ of homogeneous coordinates a^o, Xi; yo, 2/2, J/s) as a bidegree-(6,6) hypersurface 
in the x° = y° = 1 coordinate patch of the non-singular supermanifold WCP*^^'^-*[1, 1, 1, 2|6](y^"°'^'^'^, ?7^) x 
WCP(^l^)[l,l|6](x^=°'i,x'): 

xlyl + xlyl + 4^2^ + a:^yo'?/3 + ViXi = 0; (47) 
as the sum of the weights for the bosonic and Grassmanian coordinates do not match, neither of 
the WCP's corresponds to a super Calabi-Yau (See [6]), 
or 

(b) (assuming that the inhomogeneous coordinates xi, Xi and yi, ?/2, ?/3, Vi are to be thought of as the following 
ratio fs-; 1^, p-, ^ of homogeneous coordinates Xq, Xi, Xi] yo, yi, ?/2, ^a) as a bidegree-(6,12) hypersurface in 

the x° = y° = 1 coordinate patch of the (Zg) singular supermanifold WCP(2|^)[1, 1, 2, 6|6] x WCP(^I^)[1, 1|6]: 

yo'4 + ylvlA + Ayl + Avl + ylnixi = o. (48) 

Once again neither of the supermanifolds that are multiplied, are super Calabi-Yau's for the same reason as 
given above. 

As part of future work, it will be interesting to verify by calculations of correlation functions to see either 
which of the two LG models actually correspond to the mirror GLSM or whether both are the LG duals but in 
different corners of the moduli space - given that the hypersurface in the GLSM side was non-singular, perhaps 
it is the non-singular GL dual that will be chosen. The results of this paper can be readily generahzed to other 
super weighted complex projective spaces. 
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